Enhancement of lexatumumab-induced apoptosis in human solid cancer cells by Cisplatin in caspase-dependent manner.
This study was designed to evaluate the apoptotic effect of mapatumumab or lexatumumab, human agonistic antibodies that target the tumor necrosis factor-related apoptosis-inducing ligand receptor 1 (TRAIL-R1) and receptor 2 (TRAIL-R2), in combination with chemotherapeutic agents, against human solid cancer cells. Cytotoxicity was determined by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay. Synergy was assessed by isobolographic analysis. Treatment of ACHN human renal cell carcinoma cells with cisplatin combined with mapatumumab did not overcome resistance to these agents. However, treatment with cisplatin in combination with lexatumumab had a synergistic cytotoxicity. Synergy was also achieved in six primary renal cell carcinoma cell cultures. Lexatumumab and cisplatin also synergistically enhanced apoptosis. Pretreatment with cisplatin followed by lexatumumab resulted in high cytotoxicity compared with the reverse sequence. Cisplatin significantly increased TRAIL-R2 expression at both the mRNA and the protein levels. Furthermore, the combination of lexatumumab and cisplatin significantly enhanced caspase-8 activity, Bid cleavage, up-regulation of Bax, cytochrome c release, and caspase-9, caspase-6, and caspase-3 activities. Importantly, the activation of caspase-8 was significantly abrogated by the specific inhibitors of caspase-9, caspase-6, and caspase-3. Furthermore, combination-induced cytotoxicity was significantly suppressed by the DR5:Fc chimeric protein and the specific inhibitors of caspase-8, caspase-9, caspase-6, and caspase-3. A similar effect was observed in prostate cancer, bladder cancer, lung cancer, and cervical cancer cells. Cisplatin sensitizes solid cancer cells to lexatumumab-induced apoptosis by potentiation of the extrinsic and intrinsic apoptotic pathways that lead to amplification of caspase activation, particularly caspase-8, suggesting the combination treatment of solid cancers with cisplatin and lexatumumab might overcome their resistance.